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| yesa/piscesos of Fuam catacls. -pisenses:  coused by B. ctorie baa 2s 
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Tust - - : Oo : : ute? os 
PL tLe tose ,ons of: ‘the ‘Tntoatianl Nerve | spe ra 
i et “Sw 2 i a 


a orig Bb “Qnskoge vet. ants 30) 5)! 


ibstract = In: terms . oF nerve gall. aa nerve: ‘tissues: of. the 
eee tntestinel tract,’ jozphol. ogic™ “changes do not:D sesea 
fie characteristics for the “given. infection put 2 
aegonerstive and: necro cic | nature... Degenere tive. ‘changes of 
nerve cells: appear ‘as svellings, 65. “henogent zc. tion of . 
neuroplesms as: chromatolysis; j ond as ° qronules ~aisintegre- 
tion: of the nevrofibrilics epperatus y y 28 yell: oo 0 melting i 
“of the entire ecll. TucleL of . effected: nerve calls. are ‘sub: 
jected. to gwellin:;; to iy-perchrom tosis, : to ci? nosis, to. 
an orrhexis) one, “tq. nosyoly sis. -In eoanection | ith, the. 
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IT S00 a i ee SOV/180-59-6=10/32 
AUTHORS: Sarrak, V.T., and Entin, Rete | (Moscow) 8 
| qumg: —_‘Ipvev@FetbYe~femper Brittleness! in Gonstructional Steels 
| PERIODICAL: Izvestiya Akademii nauk SSGR,0tdeleniye tekhnicheseeny = 
nauk, Metallurgiya 1 toplivoy 1959,Nr 6, pp 73-82 (USSR) 
- ABSTRACT: The object of the present investigation was to study the — 3 

pee. connection between the temper brittleness in certain = 

steels and the process of decomposition of martensite. = 
The experimental. materials. comprised soveral 


- constructional, alloy steels (20KhG % 2009263}! 2OKnNY, 
Soennes® iinet 3264 ofhe ebena i TokaNeay land 
two alloy irons (02 ‘and O2Kh7)% An induction. 
furnace was used for melting, and the ingots (25 kg) were ee 
‘forged at 1150 °C into 14 x 14 mm rods, from which 9... °- 
‘standard, notched-bar test pieces.for impact tests were. 
prepared, the notches being cut after the heat treatment. 
All specimens were oil-quenched from :1100 oc, and then... 

Cee se cooled in Liquid: nitrogen in order to reduce to minimum .. 
Card. the proportion of the retained austenite. SF | 1 -) ae . 

1/10: tempering .at various temperatures ‘in the 200-650 0C met 
3 temperature range, hardness, impact strength, coercivity,: 

ard the width of the X-ray diffraction lines = es Wo: 
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(lines (211) of the a-phase) which indicated ‘the 
_ Proportion’ of: ‘decomposed martensite, were measured, 
The impact. tests were carried out at temperatures =~ 

-- determined’ foreach alloy by a series of. preliminary - 

tests conducted at ‘various temperatures on specimens . 

». tempered at 200 °C; the temperature at which lowest. 
impact strength” was obtained was. chosen as the test 
temperature for that particular alloy. ..EBlectron®. 
microscopy was also used for studying - the structure. of: 
the experimental alloys while the. character of. fracture 
- was studied with the aid of an optical microscope, | after . 
chromium-plating | the fractured. surfaces in order to. 
facilitate their examination. Some of the. obtained 
results are reproduced in Fig 1, where the impact - 
strength (a,, kg/cm2) ,: width of the X-ray diffraction nie 
lines: (Bx 6-3, rad), coercivity (Hg, Oe) and Rockwell 
hardness (Rg) are plotted against the tem ering - sh 
temperature (°C) for steels 20KhG (Fig la). and’ 208243. 
“(Fig 16). All. the investigated materials. were found : 
‘subject to ‘temper brittleness, ‘the critical tempering 
temperature range varying with the. nature of the — 
SNOT IRE Boat Clone... ete ooe. erred, _ tempering 


iT 
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o a "Gomperature for steels 208203, 3582G3, 753203, 37KRNNSV, 

han that for steel 20KhG;. this is in fies 

agreement with the published data (Ref 5) according to s 

particulazly silicon plus”... 


' . develop b 
in the wi etio 
- panied by a decrease ‘inthe coercivi 
‘this is particularly noticeable in stee 
. in which there is a simultanecus, sharp 
. width of the X-ray 
oe Bf hardness,’ and impact strength. 
ope Card a silicon and the low. carton 
3/10 martensite in this steel begins 
= 350 9G, © In.the next series -o 


~ iineties ofthe onset of temper 
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The results. for: steel. 208263. are. reproduced in ‘Pig: 2. 
where Rg, B, and ay are plotted against time. (h) ate 
the. tempering temperature, the experimental points - 
Marked by. eircles,. ‘triangles. and squares. corresponding _ 
to tempering | temperatures | of 300, 350. and. 400::9C,: 
respectively. It will ‘he seen that. in the case. of this 
Steel, decreasing. the rate of decompozition of martensite 
brought. about a deceleration of the onset of temper 

' prittleness; thus, after 20 hours. at 300.9C, the. width 

-. of the X-ray. diffraction. lines remained prac tically 

. unchanged, and so did the. ‘impact strength, «When. the 

duration of tempering was increased, both. ‘the width of 
the X-ray diffraction lines and impact strength: gredma thy 
decreased, ::-The significant faet is: that while. abeet fe 
20KhN4 is subject to temper brittleness, this weakness . 

_.. does not develop in iron, sontaining the same alloying » 

- additions and tempered under the same conditions, It. is. 

true that the impact strength: of. the 02Kh7. iron decreased | 
after. tempering at 400 °C, ‘this’ effect being. accompanied — 
by a. slight dinerease in hardness; however, the: decrease: 
in: the: _Ampast. Strength. in this case is. a result. ‘of: 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447210020-0" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447210020-0 


SEVER GEREN C RK meee es ig 


97833. 0S 


0 eo UE BOV/180-59-6-10/32 
Irreversible Temper Brittleness in Constructional Steels 


“precipitation hardening (secondary hardness) due to. 
decomposition of the a-phase and subsequent formation . 
of finely dispersed: carbides whose coalescence 18. 
inhibited, owing to the high chromium content. In the 
ease of the O2KhN4 iron, in which (owing to its lower 
chromium: content) no. secondary. hardening takes place, no. 
- deereas.o in the impact strength after tempering was...” 
. observed. =. “Examination of. the fracture of. specimens of 
’ “the 20KhG steel, embrittled by tempering at 300 or 350 Cc. 
and ‘tested for impact strength at room temperature, . 
showed ‘that in this case brittle fracture takes place = 
Predominantly along the grain boundaries, this applying 
particularly to specimens tempered at 350 °C (Fig 3). . 
Specimens:of the same steel, tempered at 250 OC (ices 
below the critical tempering temperature) and tested at 
Cards 790.OC, failed, in a brittle manner, across the grains... 
5/10 (Pig 4} Electron microscope examination of the. ae 
‘structure of steel 20KhG, tempered.at 300 ¢C, revealed. 
ae that the carbide phase is precipitated mainly at the = 
grain boundaries; this effect is particularly noticea- _ 
- ble in*specimens .tempered at 350 °C,:in which carbides, 
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_  -preeipitated at the boundaries of the martensite — a 

 erystallites as well .as at the boundaries of the. original 
austenitic grains, formed in some cases continuous. 
‘intergranular layers’ (Fig .5)._ (A similar effect was — 
observed in specimens tempered at 400 °C in which, in 
addition to carbide'particles precipitated. in the 9 °~ 
interior of the grain, there were large agglomer tes. of . 
carbides at the boundaries of the austenitic grains and. 
at martensite crystallites)... Since proneness to temper _ 
- brittleness can be revealed also by tensile tests, = 
conducted under conditions inhibiting the plastic: 9:9: 26.0) 
deformation, -a series of room temperature tensile tests 
"was carried out on grooved specimens of steels 20KhG and .. 
2082G3 (diameter - 10 mm, depth of the groove -~-2,25 mm, 
root radius - 0.34 mm) that had been preliminarily». 
tempered at various temperatures, It was found that. th 
decrease in the impact strength due to brittleness is 
-- . ‘aecompanied by a-decrease in.U.T,S. of the grooved = 
Card: |: specimens; thus, U.T.8, of steel 20KnG tempered at. 
350 :0C (i.e. within the critical tempering temperature —. 
range) was 170 kg/mm? against ‘230 ke/mm? for specimens — | 
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- experiments, . 
and boron was 
were prepared 
the melt, and the ng 
the melt 0.15-0.30% Al or 
‘ensured that the materials pr 
similar in all respects excep 
absence of aluminium or Boren. 
comparative tests are reproaucec 
ingact strength of the 20KhG steel, Al-free ( iarrea ne nae 
and 4) and containing 0.15% Al (curves 1 8 a3) nee 
tempered at 250 oC (curves: 1 and 2) or 350 °C Te 
and 4%) is. plotted against the test temperature. FB Bi ES 
Shows similar curves for steel. 20KhG, containing ee 
-6.0018%°B and tempered at 200, 300, 350, 425 and 47908 ap: 
(curves 1 to 9, respectively). 'It.will be seen: t Me 
addition of aluminium or boron lowers the temperature 
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. ome cold_short at higher temperatures than a matertel 
characterized py martensitic structure, introduction Of 20 oe 

boron should lover the upper temperature limit of the 

nge. ~ lsothermal transformation curves 


n of poron increases the incubating =. 

 Teveed of the transformation in the pearlitic 3m er te 
intermediate ranges; the data provided py these curves)  — - 

ermine the heat treatment of specimens : 


- employed in experiments ‘carried out to check the 94 | 
hypothesis outlines in. the preceding paragraph. The 
specimens of a B-bearing steel were heated to 1100.0C and. >. 
- then: ad: for 20 sec. to a salt bath, maintained at: =: 
400 0C (whereby transformation of 5% austenite was i. a 
attained), after which they. were water-quenched, cooled 
- in liquid nitrogen, and: tempered at 250 0C for 1. hour.” ; 
ce! Impact tests carried out at various’ evealed 
Card that identical impact streng ae 
9/10 — obtained for the B-bearing specimens 
‘ manner described above and for the B-free ma 
quenched and tempered at 250 0G. 
conclusions, that since the ‘temper 
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